WHAT IS CLAIMED IS: 

1. A projection exposure apparatus comprising: 
a projection optical syjstem for projecting a 

pattern on a substrate; 

a holding portion for folding an optical element 
which propagates light towarjd said projection optical 
system; 

a mask which is arranged near an image plane or 
object plane of said projection optical system or a 
plane conjugate to the imacye plane and object plane and 
has a transmission portion! 

an actuator for driv/ing said mask along a plane 
of an image of said optical element formed by said 
projection optical system/; and 

a measurement devide for measuring an intensity 
of light which emerges from said optical element, and 
passes through said projection optical system and the 
transmission portion of /said mask while said mask is 
driven . 

2. The apparatus according to claim 1, further 
comprising an arithmetic device for calculating 
aberration of said projlection optical system on the 
basis of a measurement /result of said measurement 
device . 

3. The apparatus according to claim 1, further 
comprising an arithmetic device for calculating ray 
aberration of said projection optical system on the 
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basis of a measurement result of said measurement 
device . 

4. The apparatus according to claim 1, further 
comprising an arithmetic device for calculating 
wavefront aberration of safid projection optical system 
on the basis of a measurement result of said 
measurement device . 

5. The apparatus according to claim 1, wherein 
said optical element is arranged near the object 

plane of said projection/ optical system, and 

said mask is arranjged near the image plane of 
said projection optical /system. 

6. The apparatus according to claim 5 f wherein 
said optical element includes a mask having a 



transmission portion, 

light is emitted 
system by illuminating 
optical element by an 
7. 



plane of said projecti 

said mask is arra 
said projection optica 



transmission portion, a 
light is emitted 



toward said projection optical 
said mask serving as said 
llumination system. 
The apparatus according to claim 1, wherein 
said optical elenent is arranged near the image 

n optical system, and 
nged near the object plane of 
system. 

8. The apparatus according to claim 7, wherein 

said optical eleijient includes a mask having a 

nd 

toward said projection optical 
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system by illuminating said/ mask serving as said 
optical element by an illumination system. 

9. The apparatus according to claim 7, wherein 
the projection exposure apparatus further 

comprises an illumination/ system, 

said optical element includes a reflecting member, 

and 

said reflecting member reflects, toward said 
projection optical systiem, light which is emitted by 
said illumination system and is incident on said 
reflecting member via said projection optical system. 

10. The apparatus according to claim 9, further 
comprising a reflecting mirror for deflecting light 
which emerges from safld optical element and passes 
through said projection optical system, and guiding the 
light to said mask. 

11. The apparatus According to claim 1, wherein 
said optical element is arranged near the object 

plane of said projection optical system, 



said mask is 
the object plane of 

the projectio 
comprises a first r<; 
image plane side of 
a second reflecting 
measurement device, 
first reflecting mik 



cfrranged near a plane conjugate to 
said projection optical system, 

exposure apparatus further 
fleeting mirror arranged on the 
said projection optical system, and 
mirror for reflecting, toward said 
light which is reflected by said 
ror and passes through said 
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projection optical system, and 

light which emerges frpm said optical element 
passes through said projection optical system, is 
reflected by said first reflecting mirror, passes 
through said projection optical system again, is 
reflected by said second reflecting mirror, and guided 
to said mask. 

12. The apparatus according to claim 1, wherein 

said optical element and said mask are arranged 
near the object plane of paid projection optical system, 

the projection expcfsure apparatus further 
comprises a reflecting mirror arranged on the image 
plane side of said projection optical system, and 

light which emerges from said optical element 
passes through said projjection optical system, is 
reflected by said reflecting mirror, passes through 



said projection optical 
said mask. 

13. The apparatus acc 



said optical elertJ 



near the image plane o 
the projection e 
comprises a reflecting 
plane side of said pro 
light which emer 
passes through said pr 
reflected by said refls 



system again, and is guided to 



rding to claim 1, wherein 
;nt and said mask are arranged 



said projection optical system, 
^posure apparatus further 
mirror arranged on the- object 
ection optical system, and 
qes from said optical element 
jection optical system, is 
cting mirror, passes through 
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said projection optical system/ again, and is guided to 
said mask. / 

14. The apparatus according/ to claim 1, wherein a 
predetermined region near the image plane or object 
plane of said projection opt/ical system falls within an 
isoplanatic region of said projection optical system. 

15. The apparatus accordi/ng to claim 1, wherein light 
which emerges from a predetermined region near the 
image plane or object planfe of said projection optical 
system sufficiently covers a pupil of said projection 
optical system. I 

16. A projection exposiJce apparatus comprising: 
an illumination system; 

a projection optical system for projecting a 
pattern on a substrate; f 

a holding portion I for holding a first mask having 
a first transmission pottion between said illumination 
system and said projection optical system; 

a second mask which is arranged near an 
image-side focal position of said projection optical 
system and has a second transmission portion; 

an actuator for (driving said second mask along an 
image plane of said projection optical system; and 

a measurement djbvice for measuring a change in 
intensity of light wnich is emitted by said 
illumination system and passes through the first 
transmission portion/, said projection optical system, 



and the second transmission poprtion while said second 
mask is driven. 

17. The apparatus according /to claim 16, further 
comprising an arithmetic device for calculating 
aberration of said projection optical system on the 
basis of a measurement result of said measurement 
device . 

18. The apparatus according to claim 16, further 
comprising an arithmetic d^ice for calculating ray 
aberration of said projection optical system on the 
basis of a measurement resjult of said measurement 
device . 

19. The apparatus according to claim 16, further 
comprising an arithmetic /device for calculating 
wavefront aberration of said projection optical system 
on the basis of a measurement result of said 
measurement device . 

20. The apparatus according to claim 16, further 
comprising an imaging optical system for imaging an 
exit pupil of said projection optical system on a 
measurement surface off said measurement device. 

21. The apparatus according to claim 20, wherein said 
actuator drives said measurement device and said 
imaging optical systefn together with said second mask. 

22. The apparatus according to claim 20, wherein 
said second mask, said imaging optical system, 

and said measurement/ device constitute an integral 



measurement unit, and 

said actuator drives said measurement unit along 
the image plane of saiid projection optical system. 

23. The apparatus according to claim 16, wherein said 
first mask has a plurality of first transmission 
portions . 

24. The apparatus ajccording to claim 16, wherein said 
first mask has a trarjsfer pattern to be transferred to 
the substrate, in addition to the first transmission 
portion . 

25. A projection exposure apparatus comprising: 
an illumination system; 

a projection optical system for projecting a 
pattern on a substrate; 

a first holdinp portion for holding a first mask 

ission portion between said 
and said projection optical system; 



having a first trans 
illumination system 



a first reflecting mirror arranged on an image 



plane side of said p 
a second mask 

illumination system 

and has a second tra 
a second refle 

the second transmis 



rojection optical system; 
which is arranged between said 
and said projection optical system 
nsmission portion; 

cting mirror for deflecting, toward 
ion portion, light which is emitted 
by said illuminatioh system, passes through the first 
transmission porticfn and said projection optical system, 
is reflected by said first reflecting mirror, and 
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passes through said projection optical system again; 

an actuator for driving/ said second mask in a 
predetermined plane; and 

a measurement device Qbr measuring an intensity 
of light which is emitted hf said illumination system, 
passes through the first transmission portion of said 
first mask and said projection optical system, is 
reflected by said first reflecting mirror, passes 
through said projection oj/tical system again, is 
10 reflected by said second /reflecting mirror, and passes 
through the second transmission portion of said second 
mask while said second misk is driven. 

26. The apparatus according to claim 25, further 
comprising an arithmeti<p device for calculating 

15 aberration of said projection optical system on the 
basis of a measurement /result of said measurement 
device . 

27. The apparatus adbording to claim 25, further 
comprising an arithmetic device for calculating ray 

20 aberration of said projection optical system on the 
basis of a measurement result of said measurement 
device . 

28. The apparatus According to claim 25, further 
comprising an arithmetic device for calculating 

25 wavefront aberratio^ of said projection optical system 
on the basis of a rtfeasurement result of said 
measurement device i 
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29. The apparatus according to/ claim 25, wherein said 
first reflecting mirror includes a spherical mirror. 

30. The apparatus according tp claim 25, wherein said 
second reflecting mirror includes a half-mirror which 
transmits light emitted by saip illumination system 
toward said projection optical system, and reflects, 
toward the second transmission portion of said second 
mask, light which is reflected by said first reflecting 
mirror and passes through sa|d projection optical 
system. 

31. A projection exposure /apparatus comprising: 
an illumination system; 

a projection optical fystem for projecting a 
pattern on a substrate; 

a holding portion fod holding a first mask having 
a first transmission portion between said illumination 
system and said projection/ optical system; 

a second mask which p.s arranged near an object 
plane of said projection dptical system and has a 



second transmission porti 
a reflecting mirror 



on; 



arranged on an image plane 
side of said projection obtical system, light which is 
emitted by said illumination system, passes through the 
first transmission portion and said projection optical 

aid reflecting mirror, and 
ction optical system again 



system, is reflected by s 
passes through said proj 



being incident on the second transmission portion; 
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an actuator for driving said second mask along 
the object plane of said projection optical system; and 

a measurement device flor measuring an intensity 
of light which is emitted b£ said illumination system, 
passes through the first transmission portion and said 
projection optical system, lis reflected by said 
reflecting mirror, passes uhrough said projection 
optical system again, and passes through the second 
transmission portion whilei said second mask is driven. 

32. The apparatus according to claim 31, further 
comprising an arithmetic device for calculating 
aberration of said projection optical system on the 
basis of a measurement rejsult of said measurement 
device . 

33. The apparatus according to claim 31, further 
comprising an arithmetic! device for calculating ray 
aberration of said projection optical system on the 
basis of a measurement rfesult of said measurement 
device . 

34. The apparatus accdrding to claim 31, further 
comprising an arithmetic! device for calculating 
wavefront aberration of I said projection optical system 
on the basis of a measurement result of said - 
measurement device . 

35. The apparatus according to claim 31, wherein said 
reflecting mirror includes a spherical mirror. 

36. A projection exposure apparatus comprising: 



a substrate stage; 

a projection opnical system for projecting a 
pattern on a substrate on said substrate stage; 

a first mask whpch is arranged between said 
projection optical system and said substrate stage and 
has a first transmission portion; 

an illumination system for illuminating the first 
transmission portion; 

a second mask /which is arranged between said 
projection optical system and said substrate stage and 
has a second transmission portion; 

nirror arranged on an object side of 
ical system, light which is emitted 
n system, passes through the first 



a reflecting 
said projection opt 
by said illuminati 



transmission porti 
is reflected by sa 
through said proje 
incident on the se 
an actuator 



n and said projection optical system 
:.d reflecting mirror, and passes 
:tion optical system again being 
:ond transmission portion; 
for driving said second mask along an 



image plane of said projection optical system; and 



a measurement 
of light which is 
passes through the 
pro j ection optical 
reflecting mirror, 
optical system aga L 



device for measuring an intensity 
mitted by said illumination system, 
first transmission portion and said 
system, is reflected by said 
passes through said projection 
n, and passes through the second 



transmission portion while said second mask is driven. 
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37. The apparatus according to claim 36, further 
comprising an arithmetic defvice for calculating 
aberration of said projection optical system on the 
basis of a measurement resjult of said measurement 
device . 

38. The apparatus according to claim 36, further 
comprising an arithmetic pevice for calculating ray 
aberration of said projection optical system on the 
basis of a measurement result of said measurement 
device . 

39. The apparatus according to claim 36, further 
comprising an arithmetic device for calculating 
wavefront aberration of/ said projection optical system 
on the basis of a measurement result of said 
measurement device . 

40. The apparatus aclbording to claim 36, wherein said 
reflecting mirror includes a spherical mirror. 

41. A method of measuring aberration of a projection 
optical system in a projection exposure apparatus for 
projecting a pattern Jon a substrate via the projection 
optical system, 

the pro j ectionl exposure apparatus having 
a projection optical system for projecting a 

pattern on a substrate, 

a holding porttion for holding an optical element 

which propagates lijjht toward the projection optical 

system, and 



a mask which is arranged near an image plane or 
object plane of the projection optical system or a 
plane conjugate to the image/ plane and object plane and 
has a transmission portion, 

the method comprising/: 

the measurement step /of measuring an intensity of 
light which emerges from trie optical element, and 
passes through the projection optical system and the 
transmission portion of the mask while the mask is 
driven along a plane of ap image of the optical element 
formed by the projection /optical system; and 

the arithmetic step of calculating aberration of 
the projection optical system on the basis of a 
measurement result obtained in the measurement step. 
42. A method of measupring aberration of a projection 
optical system in a projection exposure apparatus for 
projecting a pattern op a substrate via the projection 
optical system, 

the projection Exposure apparatus having 

an illumination J system, 

a projection optical system for projecting a 
pattern on a substratj 

a holding portipn for holding a first mask having 

)ortion between the illumination 
system and the projection optical system, and 
a second mask wjhich is arranged near an 
image-side focal position of the projection optical 



a first transmission 



system and has a second transmission portion, 

the method comprising: 

the measurement step c|f measuring a change in 
intensity of light which is /emitted by the illumination 
system and passes through tine first transmission 
portion, the projection opttLcal system, and the second 
transmission portion while /the second mask is driven 
along an image plane of thf projection optical system; 
and 

the arithmetic step /of calculating aberration of 
the projection optical syitem on the basis of a 
measurement result obtained in the measurement step. 
43. A method of measuring aberration of a projection 
optical system in a projection exposure apparatus for 
projecting a pattern on /a substrate via the projection 
optical system, 

the projection exposure apparatus having 

an illumination system, 

a projection optical system for projecting a 
pattern on a substrate/, 

a first holding /portion for holding a first mask 
having a first transmission portion between the 
illumination system ahd the projection optica-1 system; 

a first reflecting mirror arranged on an image 
plane side of the projection optical system, 

a second mask which is arranged between the 
illumination system and the projection optical system 
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and has a second transmission /portion, and 

a second reflecting mirror for deflecting, toward 
the second transmission portiion, light which is emitted 
by the illumination system, psses through the first 
5 transmission portion and the/ pro j ection optical system, 
is reflected by the first re/flecting mirror, and passes 
through the projection optiaal system again, 
the method comprising! 

the measurement step pf measuring an intensity of 
10 light which is emitted by nhe illumination system, 

passes through the first transmission portion of the 
first mask and the projection optical system, is 
reflected by the first reflecting mirror, passes 
through the projection optical system again, is 
15 reflected by the second deflecting mirror, and passes 
through the second transmission portion of the second 
mask while the second majsk is driven in a predetermined 
plane; and / 

the arithmetic step of calculating aberration of 
20 the projection optical /system on the basis of a 

measurement result obtained in the measurement step. 
44. A method of measuring aberration of a projection 
optical system in a projection exposure apparatus for 
projecting a pattern <bn a substrate via the projection 
25 optical system, / 

the projection /exposure apparatus having 
an illumination system, 
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a projection optical system for projecting a 
pattern on a substrate, I 

a holding portion for holding a first mask having 
a first transmission portion! between the illumination 
system and the projection optical system, 

a second mask which ie arranged near an object 
plane of the projection optJical system and has a second 
transmission portion, and I 

a reflecting mirror Arranged on an image plane 
side of the projection opt/ical system, light which is 
emitted by the illumination system, passes through the 
first transmission portion and the projection optical 
system, is reflected by uhe reflecting mirror, and 
passes through the projection optical system again 
being incident on the second transmission portion 

the method comprising: 

the measurement step of measuring an intensity of 
light which is emitted toy the illumination system, 
passes through the first transmission portion and the 
projection optical system, is reflected by the 
reflecting mirror, padses through the projection 
optical system again, land passes through the second 
transmission portion while the second mask is" driven 
along the object plane of the projection optical 
system; and J 

the arithmetic /step of calculating aberration of 
the projection optical system on the basis of a 



measurement result obtained Jin the measurement step. 
45. A method of measuring /aberration of a projection 
optical system in a projection exposure apparatus for 
projecting a pattern on a substrate via the projection 
optical system, / 

the projection exposure apparatus having 

a substrate stage, / 

a projection optical system for projecting a 
pattern on a substrate onl the substrate stage, 

a first mask which lis arranged between the 
projection optical system and the substrate stage and 
has a first transmission! portion, 

an illumination system for illuminating the first 
transmission portion, / 

a second mask whiah is arranged between the 
projection optical system and the substrate stage and 
has a second transmission portion, and 

a reflecting mirror arranged on an object side of 
the projection optical/ system, light which is emitted 
by the illumination system, passes through the first 
transmission portion and the projection optical system, 
is reflected by the deflecting mirror, and passes 
through the projection optical system again being 
incident on the second transmission portion, 

the method comprising: 

the measurement step of measuring an intensity of 
light which is emit/ted by the illumination system, 



passes through the first transmission portion and the 
projection optical system, is reflected by the 
reflecting mirror, passes through /the projection 
optical system again, and passes through the second 
transmission portion while the second mask is driven 
along an image plane of the projection optical system; 
and / 

the arithmetic step of calculating aberration of 
the projection optical system pn the basis of a 
measurement result obtained iiy the measurement step. 
46. A transfer method of transferring a pattern to a 
substrate by using a projection exposure apparatus, 

the projection exposure apparatus having 

a projection optical system for projecting a 
pattern on a substrate, / 

a holding portion foJ holding an optical element 
which propagates light toward the projection optical 
system, and / 

a mask which is arranged near an image plane or 
object plane of the projection optical system or a 
plane conjugate to the image plane and object plane and 
has a transmission portion, 

the method comprising: 

the measurement step of measuring an intensity of 
light which emerges frcpn the optical element, and 
passes through the projection optical system and the 
transmission portion df the mask while the mask is 



driven along a plane of an image df the optical element 
formed by the projection optical system; 

the arithmetic step of calculating aberration of 
the projection optical system on/the basis of a 
measurement result obtained in tpe measurement step; 

the adjustment step of adjusting the projection 
optical system on the basis of aberration obtained in 
the arithmetic step; and / 

the transfer step of transferring a pattern to 
the substrate by using the projection exposure 
apparatus in which the projection optical system is 
adjusted. / 

47. A transfer method of transferring a pattern to a 
substrate by using a project/ion exposure apparatus, 

the projection exposure apparatus having 

an illumination system, 

a projection optical system for projecting a 
pattern on a substrate, / 

a holding portion foir holding a first mask having 
a first transmission portiJon between the illumination 
system and the pro j ection /optical system, and 

a second mask which/is arranged near an 
image-side focal positiorJ of the projection optical 
system and has a second transmission portion, 

the method comprising: 

the measurement step of measuring a change in 
intensity of light whictt is emitted by the illumination 
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system and passes through the first transmission 
portion, the projection optical system, and the second 
transmission portion whilJfe the second mask is driven 
along an image plane of the projection optical system; 

the arithmetic st^> of calculating aberration of 
the projection optical system on the basis of a 
measurement result obtained in the measurement step; 

the adjustment stfep of adjusting the projection 
optical system on the pasis of aberration obtained in 
the arithmetic step; and 

the transfer step of transferring a pattern to 
the substrate by usinjg the projection exposure 
apparatus in which tlje projection optical system is 
adj usted . 

48. A transfer metJhod of transferring a pattern to a 
substrate by using A projection exposure apparatus, 

the projection exposure apparatus having 

an illuminatipn system, 

a projection /optical system for projecting a 
pattern on a substiate, 

a first holding portion for holding a first mask 
having a first transmission portion between the 
illumination systep and the projection optical system; 
a first reflecting mirror arranged on an image 



plane side of the 
a second ma 
illumination syst 



projection optical system, 

k which is arranged between the 

m and the projection optical system 



and has a second transmission portion, and 

a second reflecting mirror for deflecting, toward 
the second transmission /portion, light which is emitted 
by the illumination system, passes through the first 
transmission portion and the projection optical system, 
is reflected by the first reflecting mirror, and passes 
through the projection optical system again, 
the method comprising: 

the measurement step of measuring an intensity of 
light which is emit/ted by the illumination system, 
passes through the/ first transmission portion of the 
first mask and th& projection optical system, is 
reflected by the /first reflecting mirror, passes 
through the projection optical system again, is 
reflected by thd second reflecting mirror, and passes 
through the seofond transmission portion of the second 
mask while the/second mask is driven in a predetermined 
plane; / 

the arithmetic step of calculating aberration of 
the projection optical system on the basis of a 
measurement fesult obtained in the measurement step; 

the adjustment step of adjusting the projection 
optical systiem on the basis of aberration obtained in 
the arithmetic step; and 

the uransfer step of transferring a pattern to 
the substrate by using the projection exposure 
apparatus/ in which the projection optical system is 
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adj usted * 

49. A transfer method of transferring a pattern to a 
substrate by using a projection exposure apparatus, 

the projection exposure /apparatus having 

an illumination system,] 

a projection optical system for projecting a 
pattern on a substrate, 

a holding portion for/holding a first mask having 
a first transmission portiofn between the illumination 
system and the projection optical system, 

a second mask which /is arranged near an object 
plane of the projection optical system and has a second 
transmission portion, anc 

a reflecting mirrorf arranged on an image plane 
side of the projection optical system, light which is 
emitted by the illumination system, passes through the 
first transmission portcLon and the projection optical 
system, is reflected by the reflecting mirror, and 
passes through the projection optical system again 
being incident on the /second transmission portion 

the method comprising: 

the measurement/ step of measuring an intensity of 
light which is emitted by the illumination system, 
passes through the flirst transmission portion and the 
projection optical fcystem, is reflected by the 
reflecting mirror, /passes through the projection 
optical system again, and passes through the second 
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transmission portion while thp second mask is driven 
along the object plane of thef projection optical 
system; / 

the arithmetic step of calculating aberration of 
the projection optical systJem on the basis of a 
measurement result obtained in the measurement step; 

the adjustment step /of adjusting the projection 
optical system on the basis of aberration obtained in 
the arithmetic step; and / 

the transfer step fcf transferring a pattern to 
the substrate by using tfhe projection exposure 
apparatus in which the projection optical system is 
adjusted. / 

50. A transfer method of transferring a pattern to a 
substrate by using a projection exposure apparatus, 

the projection exposure apparatus having 

a substrate stage, 

a projection optical system for projecting a 
pattern on a substrate on the substrate stage, 

a first mask which is arranged between the 
projection optical /system and the substrate stage and 
has a first transmission portion, 

an illumination system for illuminating* the first 
transmission portion, 

a second mask which is arranged between the 
projection opticAl system and the substrate stage and 
has a second transmission portion, and 



a reflecting mirror arranged on an object side of 
the projection optical system, light which is emitted 
by the illumination system, passes through the first 
transmission portion and the projection optical system, 
is reflected by the reflecting mirror, and passes 
through the projection opti/cal system again being 
incident on the second transmission portion, 

the method comprisii 

the measurement sted of measuring an intensity of 
light which is emitted by /the illumination system, 
passes through the first transmission portion and the 
projection optical system, is reflected by the 
reflecting mirror, passes through the projection 
optical system again, anfd passes through the second 
transmission portion while the second mask is driven 
along an image plane off the projection optical system; 

the arithmetic stiep of calculating aberration of 
the projection optical/ system on the basis of a 
measurement result obtjained in the measurement step; 

the adjustment sjtep of adjusting the projection 
optical system on the/basis of aberration obtained in 
the arithmetic step; end 

the transfer stiep of transferring a pat-tern to 
the substrate by usimg the projection exposure 
apparatus in which tpe projection optical system is 
adjusted . 

51. A method of manufacturing a device by using a 
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projection exposure apparatus, 

the projection exposure apparatus having 
a projection opti/cal system for projecting a 

pattern on a substrate 

a holding portion for holding an optical element 

which propagates lightj toward the projection optical 

system, and 

a mask which is I arranged near an image plane or 
object plane of the projection optical system or a 
plane conjugate to toe image plane and object plane and 
has a transmission portion, 

the method comprising: 

the measurement step of measuring an intensity of 
light which emerges /from the optical element, and 
passes through the projection optical system and the 
transmission portioA of the mask while the mask is 
driven along a plan£ of an image of the optical element 



formed by the proje 
the arithmeti 



^tion optical system; 

z step of calculating aberration of 



measurement result 
the adjustmei 



the projection optical system on the basis of a 



obtained in the measurement step; 
it step of adjusting the projection 
optical system on tthe basis of the aberration- obtained 
in the arithmetic step; 

the transfer! step of transferring a pattern to a 
photosensitive merrier of the substrate coated with the 
photosensitive meniber by using the projection exposure 
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apparatus in which the projection optical system is 
adjusted; and / 

the developing step off developing the 
photosensitive member beariiig the pattern. 
52. A method of manufacturing a device by using a 
projection exposure apparatus, 

the projection exposjure apparatus having 

an illumination syst/em, 

a projection optical system for projecting a 
pattern on a substrate, J 

a holding portion fpr holding a first mask having 
a first transmission porttion between the illumination 
system and the projection optical system, and 

a second mask whicp is arranged near an 
image-side focal position of the projection optical 
system and has a second! transmission portion, 

the method comprising: 

the measurement sJtep of measuring a change in 
intensity of light whiah is emitted by the illumination 
system and passes through the first transmission 
portion, the projection optical system, and the second 
transmission portion wpile the second mask is driven 
along an image plane qf the projection optica-1 system; 

the arithmetic 3tep of calculating aberration of 
the projection optical system on the basis of a 
measurement result obtained in the measurement step; 

the adjustment /step of adjusting the projection 
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optical system on the basis of the aberration obtained 
in the arithmetic step; / 

the transfer step of transferring a pattern to a 
photosensitive member of the/ substrate coated with the 
photosensitive member by using the projection exposure 
apparatus in which the projection optical system is 
adjusted; and / 

the developing step /of developing the 
photosensitive member bearing the pattern. 
53. A method of manuf ac/turing a device by using a 
projection exposure apparatus, 

the projection exposure apparatus having 

an illumination system, 

a projection opti/cal system for projecting a 
pattern on a substrate/ 

a first holding /portion for holding a first mask 
having a first transmission portion between the 
illumination system a/nd the projection optical system; 

a first reflecting mirror arranged on an image 
plane side of the pi/ojection optical system, 

a second mask /which is arranged between the 
illumination systerry and the projection optical system 
and has a second transmission portion, and 

a second reflecting mirror for deflecting, toward 
the second transmiission portion, light which is emitted 
by the illumination system, passes through the first 
transmission portion and the projection optical system, 
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is reflected by the first reflecting mirror, and passes 
through the projection optical/ system again, 

the method comprising: 

the measurement step of/ measuring an intensity of 
light which is emitted by thp illumination system, 
passes through the first transmission portion of the 
first mask and the projection optical system, is 
reflected by the first reflecting mirror, passes 
through the projection optiical system again, is 
reflected by the second reflecting mirror, and passes 
through the second transmission portion of the second 
mask while the second masty is driven in a predetermined 
plane; 

the arithmetic step/ of calculating aberration of 
the projection optical system on the basis of a 
measurement result obtained in the measurement step; 

the adjustment step of adjusting the projection 
optical system on the b4sis of the aberration obtained 
in the arithmetic step; 

the transfer step! of transferring a pattern to a 
photosensitive member elf the substrate coated with the 
photosensitive member tly using the projection exposure 
apparatus in which the Jpro j ection optical system is 
adjusted; and 

the developing s|:ep of developing the 



photosensitive member 
54 . A method of manu 



rearing the pattern, 
acturing a device by using a 
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projection exposure apparatus, 

the projection exposure apparatus having 
an illumination system, 

a projection optical system for projecting a 
pattern on a substrate, 

a holding portion for holding a first mask having 
a first transmission portion between the illumination 
system and the projection optical system, 

a second mask which is arranged near an object 
plane of the projection optical system and has a second 
transmission portion! and 

a reflecting irilrror arranged on an image plane 
side of the projection optical system, light which is 
emitted by the illumination system, passes through the 
first transmission portion and the projection optical 
system, is reflected by the reflecting mirror, and 
passes through the projection optical system again 
being incident on tie second transmission portion 

the method conprising: 

the measurement step of measuring an intensity of 
light which is emit :ed by the illumination system, 
passes through the first transmission portion and the 
projection optical system, is reflected by ttve 
reflecting mirror, passes through the projection 

, and passes through the second 
while the second mask is driven 



optical system agair 
transmission portio 



along the object pl4ne of the projection optical 



+ 



system; 

the arithmetic sterf of calculating aberration of 
the projection optical system on the basis of a 
measurement result obtained in the measurement step; 
5 the adjustment step of adjusting the projection 

optical system on the qasis of the aberration obtained 
in the arithmetic step] 

the transfer step of transferring a pattern to a 
photosensitive member /of the substrate coated with the 
10 photosensitive member/by using the projection exposure 
apparatus in which thjb projection optical system is 
adjusted; and 

the developing Istep of developing the 
photosensitive member bearing the pattern. 
15 55, A method of manufacturing a device by using a 
projection exposure {apparatus, 

the projection! exposure apparatus having 
a substrate stage, 

a projection cptical system for projecting a 
20 pattern on a substrc te on the substrate stage, 

a first mask vhich is arranged between the 



25 



projection optical £ 
has a first transmii 

an illuminatic 
transmission portion, 

a second mask 



ystem and the substrate stage and 
sion portion, 

n system for illuminating the first 



which is arranged between the 
projection optical lystem and the substrate stage and 
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has a second transmission portian, and 

a reflecting mirror arranged on an object side of 
the projection optical system, / light which is emitted 
by the illumination system, pisses through the first 
transmission portion and the /pro j ection optical system, 
is reflected by the reflecting mirror, and passes 
through the projection optical system again being 
incident on the second transmission portion, 
the method comprising: 

the measurement steg of measuring an intensity of 
light which is emitted by/ the illumination system, 
passes through the first /transmission portion and the 
projection optical system, is reflected by the 
reflecting mirror, passes through the projection 
optical system again, and passes through the second 
transmission portion wbfile the second mask is driven 
along an image plane or the projection optical system; 

the arithmetic step of calculating aberration of 
the projection optical system on the basis of a 
measurement result obtained in the measurement step; 

the adjustment step of adjusting the projection 
optical system on the| basis of the aberration obtained 
in the arithmetic st< 

the transfer stJep of transferring a pattern to a 
photosensitive member of the substrate coated with the 
photosensitive member by using the projection exposure 
apparatus in which fhe projection optical system is 




m 
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